A. Haar [5] and T. Wazewski [16] . As where (t, x, u, p) and (t, x, v, q) both are in T X K. Let x) (i = 1, 2) be in C 1 (T) and (ui (t, x), (aui/ax) (t, x)) E K for any (t, x) E T. If ui (t, x) (i =1, 2) satisfy the equation ( 1 . 1 ) in the domain T with u l (0, x) = u 2 (0, x), then u l ( t, x) = u 2 ( t, x) in T. This theorem was first proved by A. Haar [5] for the case n =1, and next by T. Wazewski [16] Here we assume the condition (A)': (A)' The Cauchy problem (3.11)-(3.12) has a unique global solution x = x (t, y), v = v (t, y) and p = p (t, y) for any y E Rn. As (Dx/Dy) (0, y) = 1 for all y e Rn, the Jacobian does not vanish in a neighborhood of t=0. Therefore we can uniquely solve the equation x = x (t, y) with respect to y, and write it as y = y (t, x). Define u (t, x) = v (t, y (t, x)), then u = u (t, x) is a C2-solution of (3 . 9)- (3 10) This lemma says that, for the quasi-linear equations, the condition (A)' is not compatible with the property that the Jacobian vanishes somewhere.
In the case (C . 1 ) where the mapping H (t, y) = (t, x (t, y)) is the bijective one defined in a neighborhood of (to, yO), we can get the similar result with respect to y in a neighborhood of y = yO for t> to. This calculation is almost same to the one developed in 4. Especially, the graph of the curve x = x (t, y) is drawn just as Figure 1 in 4. Therefore we use the same notations introduced in 4. The functions y = yl (t) and y2 (t) (y2 yl) are the solutions of (ax/ay) (t, y) = 0 and we put xi (t) = x (t, yi (t)) (i =1, 2). When we solve the equation x = x (t, y) with respect to y for x2), we get three solutions y=g1(t, x) g2 (t, x) g3 (t, x) and define Ui (t, x) = v (t, gi (t, x)) (i =1, 2,3). As we are looking for single-valued solution, we must choose only one velue from {ui (t, x); i = l, 2, 3} so that it is weak solution of (5.1). In this case we can not get the result as Lemma 7 in 4. Therefore we try to obtain the weak solution which is piecewise smooth. If w (t, x) is a weak solution of (5.1) which has jump discontinuity along a curve x = y (t), we get Rankine-Hugoniot's jump condition which is familiar for equations of conservation law: Guckenheimer [6] and G. Jennings [7] , they did not pay attention to this point. This is the problem which we would like to consider in this section.
As we have put the hypothesis (5 . 5), we assume here more concretely As j (t, x) is in C~ (U) where U does not contain the point (t°, XO), we will restrict our discussions in a small neighborhood of (t°, x°). (ii) For ( t, x) E U, we get and (iii) When (t, x) goes to (t°, x°) in U, then (t, x) (i = 1 , 2, 3) tend to infinity.
Proof. -(i) As (ax/ay) (t°, yO)=O and (ax/ay) (t, yO»O for ttO, we have Since (t, y), ~v/~y (t, y))~(0, 0) for all (t, y), it holds y°) ~ 0. Hence we get (i) by (5.8).
Vol. 7, n° . (it) By the definition, we have g~ (t, x) g~ (t, x) g~ {t, x) and u~ (t, x) = v (t, gi (t, x)) (i =1, 2, 3). Using the property {ij, we get the first half of (ii). As g~ {t, x) .Y2 {t) g2 {t, (t) g3 {t, x) where x {t) x x2 {t), we have As {t, x) = ~ {w/ay) ( (t) ). Proof. -The existence of solution is obtained by Lemma 9. As this has been proved in G. Jennings [7] , we omit the proof. Our aim is to show the uniqueness of solutions. Let x = yl (t) y2 (t) be two solutions of (5 . 7).
Then we have by Lemma 10 Hence we get yl (t) > y2 (t) for t> to. This contradicts the hypothesis. We will give here some historical remarks on the subjects treated in this section. For the construction of shocks, we must solve the ordinary differential equation (5 . 7), though we do not need to do so for HamiltonJacobi equations. For the equations of conservation law in one space dimension, we can reduce the construction of shocks to Hamilton-Jacobi equations. Suppose that u = u (t, x) satisfies the following conservation law Put u (t, x) = (a/ax) w (t, x), then we have For Hamilton-Jacobi equation (5 . 11 ), we can construct the singularities of generalized solutions, as done in 4. Then (aw/ax) (t, x) is the weak solution of (5.10) which has jump discontinuity satisfying locally the entropy condition. B. Rozhestvenskii had written this idea a little in [11] . But we can not apply it to quasi-linear equations of first order which are not of conservation law. Because the above transform u (t, w (t, x) does not work well to get Hamilton-Jacobi equations. Moreover the equations treated in [6] and [7] does not depend on (t, x), i. e., f= f (u). By these reasons, the discussions in 5 are necessary to construct the singularities of shock type for general quasi-linear partial differential equations of first order. Concerning the construction of singularities for Hamilton-Jacobi equations in two space dimensions, see M. Tsuji [13] . S. Nakane [10] [12] for n =1 and B. Gaveau [4] for n = 2 where n is the space dimensions.
